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[57] ABSTRACT 

The method and apparatus for efficiently storing or 
transmitting related sets of data such as X, Y coordinate 
data determines the resolution of a display device and 
the transmission limitations of a communication channel 
to t he display device and encodes a selected portion of 
tbejnj^ 

tional information as a complex Dumber according to a 
variable-radix polynomial, where the number is seg- 
mented into selected bytes for transmission within the 
operating limitations of the communication channel for 
decoding and restoration of offsets by the display de- 
vice. 
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not have a 1: 1 aspect ratio. For example, a bitmap with 

METHOD AND APPARATUS FOR a resolution of 800x600 can be accommodated efli- 

TRANSFERR1NG COORDINATE DATA BETWEEN ciently. The maximum resolution which can be encoded 
A HOST COMPUTER AND DISPLAY DEVICE is unlimited in theory, and in practice is limitedo^by 

BACKHROtTKn a Km ctTUfMASV op 5 of lcndmg **d receiving devices to per- 

BACKGROUND AND SUMMARY OF form sufficiently long mulUplications and divisions effi- 

INVENTION ciently. 
The effective encoding and transmission of XY coor- The present invention adjusts to the resolution of the 
dinate data between a host computer and a graphics XY coordinates being transmitted and lower resolution 
display device has long been an issue in computer 10 bitmaps can be addressed by transmitting fewer bytes of 
graphics. Generally, each XY coordinate is encoded data than must be sent for higher resolution bitmaps, 
into a short stream of bytes which is then transmitted to Fewer bytes than necessary to address the entire 
the display device. Many schemes have been developed bitmap may be sent whenever it is permissible to address 
to encode these coordinates, some with the goal of only a sub- window of the bitmap. The encoding scheme 
maintaining human readability, others with the goal of 15 requires that each encoded number includes a limited 
simple decoding by hardware logic in the receiving range of values between 0 and ■ positive maximum, 
device. j . , However, by applying previously established offsets to 

Conventional hardware oriented implementation* use the coordinates before they are encoded, and removing 
groups of bits in transmitted bytes to hold partial XY the offsets after they are decoded, this sub-window may 
coordinate data. The receiving device accumulates bite 20 ^ localcd wywhcrc k ^ lar bjtm ^ with use of 
from several bytes to obtain a complete XY specifica- correct offsets, any contiguous range negative and- 
tion. Some of these conventional methods use one or /QT ooutive inteo/« m»v ho ^^aZa 
two bits in each byte to specify which parts of the XY i,^ ^ 
coordinate are represented by the other data bits. While J^ h S^S^^^^ coordinates with resolu- 
such conventional methods can be fairly compact, They 25 

are most efficient when dealing in numbers which are a J^-k*S^^ 

powers of two because fixed numbers of bite can be ° f?* 1 g "J Wb, ° h 

dedicated to representing each of the X and Y values. ** m0Ved " ound ^ lar «5 r b J 

As graphic systems have increased in performance, ^ thout forcm * ^ tttnmamm of graphic data as 
users' expectations for that performance have increased. 30 ™ ww P°rt » moved. It also allows a low resolution 
However, the transmission media currently available to t0 <Il ? >la t v a P°^n of an image created for 

transfer data from a host computer system to a graphics te j£ ay °? a m * hcr region device, 
display device vary greatly in bandwidth, ranging from Once the sending and receiving devices have deter- 
thousands of bits per second to tens of millions of bits ™ned the number of bytes required to encode an arbi- 
per second. The most readily available and least expen- 35 trar > XY coordinate, it is usually the case that an addi- 
sive communications media are at the low end of that tioaaJ value encoded without increasing the 

range. Meeting high performance expectations over a nwnber of bytes required. This can be used, for exam- 
low bandwidth transmission line requires very efficient P ,c > 10 * llow graphics commands to be encoded into the 
encoding of XY coordinate data. XY data without incurring any additional transmission 

Another consideration in sending XY coordinate data 40 overhead. Multiple additional values can be encoded if 
to a receiving system is that the data is often sent over *° desired. 

a communications path which puts restrictions on the 1° general, the coordinate system encoded according 
byte values thai may be transmitted. For example, the to the present invention may be n-dimensional. The data 
characteristics of the communications path may be such heing encoded may include coordinates for two or three 
that either 7 or 8 bits of each byte are accessible to the 45 dimensional graphics data, as well as other data. The 
sender and receiver. Thus, the encoding scheme must encoded data need not include XY or XYZ coordinate 
be able to function in environments where the magni- <bta at all, but rather may include any finite set of values 
tude of the value transmitted in each byte may be either whose members have finite ranges. Examples include 
28=236 or 2 7 == 128. In practice, the range of values the encoding and decoding of XY coordinates and a 
which a byte may take is reduced even further, as some 50 color, or XYZ coordinates and a color, or XYZ coordi- 
specific values may be reserved for system and other nates and a color and one or more commands such as, 
uses. for example, a command to draw a circle, the X Y coor- 

The present invention provides a method and appara- dinates of its center, the length of its radius, its color, the 
tus for the efficient encoding of absolute X Y data, that width of the line used to draw it, and an index into a list 
involves combining XY (and possibly additional) data 55 of patterns for that line. 

into a single value using a mixed radix polynomial. This The transmitted data can be packaged in such a way 
value is fully independent of the characteristics of the that transmission paths which can handle 7 or 8 bit bytes 
communications path, and can be broken down into a can be used efficiently, and the bytes that are created 
number of bytes which are compatible with the commu- can avoid certain ranges of codes, for use in transmit- 
nications path. This is done using a fixed radix polyno- 60 ting non-XY data. 

mial . The result is a smaller number of bytes being trans- The encoding scheme compresses many types of data 
mitted than is generally possible with existing encoding better than a simple ASCII encoding, but also better 
schemes, in practice as few as three bytes for a than even the "binary" information stored on stor- 
2560X2560 pixel display, using only 190 of the 256 age devices A single instance of a variable of the enu- 
values available in an 8-bit byte. 65 merated type of the Pascal computer language is gener- 

The encoding is based on the vertical and horizontal ally stored as a 16-bit value in a binary file. Using this 
resolution of the graphics bitmap. Resolutions need not encoding, only the number of states of that enumerated 
be a power of two, and the bitmap being addressed need type is encoded, generally allowing many enumerated 
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types to be stored in a very small number of bytes. A processor 11, into the bitmap for display on the screen 
single byte could hold up to five of these variables hav- 17. 

sng three states apiece— e binary file would generally Alternatively, short or long term storage of the en- 
save these in ten bytes. coded data may occur in a mass storage and retrieval 

The present invention is effective for use over com- 5 system 19, without the encoded data being sent to the 
munications paths of any bandwidth, and to and from graphics display device, for access by the host corn- 
mass storage and retrieval systems. While the examples puter 1, or by an alternate host computer (not shown), 
show transmission over a byte- wise communications or for access by the graphics display device 3, as shown! 
path, it will adapt to a path of any width, including local The ranges of X and V may be equal to the horizontal 
busses within a computer. 10 and vertical resolution of the bitmap to be addressed 

nPSCHlPTfON of thf n» Awiwrc (whkh , * usually, but not necessarily, the entire bitmap 

DESCRIPTION OF THE DRAWINGS as displayed on the graphics display device's CRT). The 

FIG. 1 is a block schematic diagram of the system range of C is limited to that which will encode into the 
according to one embodiment of the present invention outgoing data without requiring that an additional data 
for communicating processed data over ASCIl-compat- 15 DVtc °c ft* 11 *. However, if its range is large enough, C 
ible, byte-oriented channels; may be transmitted 'tor free" with each outgoing XY 

FIG. 2 is a flow chart illustrating the initialization coordinate, 
process for an encoding/decoding system according to *° «nbodiment, C may be used to encode mode 
the present invention; switching commands into the XY data. For example, 

FIG. 3 is a flow chart illustrating the computation 20 one valuc of C indicates that the following XYs are to 
logic according to the present invention; used to draw vectors, while another value of C speci- 

F1G. 4 is a flow chart illustrating the process for fles * e following XYs are to be used to draw filled 
encoding XY coordinate data and a command table rc ? angIc ^* 

index, C, for transmission to a graphics display device; . Rcferrin 8 now to FIG. 2, there is shown a flow chart 
and 25 Castrating the process for the initialization of the en- 

FIG. 5 is a flow chart illustrating the process for coding/decoding system of FIG. 1 according to the 
decoding encoded XY and C data according to the p v rcsent " 1vemion T** host computer 1 either knows 
present invention. tne rcsolutl0n of graphics display device 3, or it 

must query 21 the device for that information. With the 
DESCRIPTION OF THE PREFERRED 30 refined report 22 of the resolution of the destination 
EMBODIMENT display 3, or with that information previously provided, 

Referring now to FIG. 1, there is shown a flow chart ^ ^l 00 ™?"™ 1 ** v « ' hc resolution in Xrcs and 
illustrating an embodiment of the present invention in a ..5 s ' f „ ^V^tr 1 then determines the area, or 
bit-mapped graphics terminal and in corresponding „ d ™T^t* ' ^T P f° w ^ chit ^« t0 
software running in a host computer, commumcating 35 "7JJ^ £?° f ^ ™ XSize and 

over a communications path which transmits ASCII- i£^J^i^ of the ongin of the 

compatible, byte-oriented data. The encoding scheme is Sr^^T^^ 9 "^ Add^onally^he 
used to encode two dimensional XY coordinate data whltWh™ ^^f^^ion about 

with a third value, called C „ ^1*%*'^^ 

t . , A „ ... 40 mining 7- or 8-bit bytes of data. 

In operation, the host computer 1 causes graphic data TiiiTwt i *wJT ^ . 

to be displayed on the scr^n 17 of a remote graphics rta^de^lZ^J^^ ^ 
display device 3. The processor 7 operating under pro- SEES S^M"" ™ ""^ 

pair of XY coordmate wuh an mdexCmto a table of 50 which is the magnitude of the value that isto^faed fa 
graphics commands. The data is encoded 9 m conven- each byte sent over the communications p*h UTte 
donal manner, for example, under program control of totalization process may be repeated at any time du£ 
processor 7 such that the resultmg bytes do n ot mclude fag u, e drawing of single or mdtipte g^nkSS 
any .nstances of bytes m the rangerorASCll contror redirecting the drawing commands to 

CO z5 s ' , . ,. , 55 dows to maintain an optimally compact stream of coor- 

These encoded coordmates and graphics commands dinate data ww 
are then transmitted 1* to the graphics dispby ^device 3 Now that both sender and receiver have the neces- 
wh.ch includes processor 11 that controls the decoding sary parameters, they can each determine the numberof 
13 in conventional manner, for example, under program bytes which are to be sent for each pair of XY coordi- 
control of processor 11. of the coordinates and the index 60 nates. This is accomplished, as iUustrated in FIG3 bv 
C into the table of graphics commands. Of course, the multiplying XSize and YSize together 31 mvint Max- 
processors 7 and 11 may comprise the same processor in Val. MaxVal is the minimum value which must be trans- 
a system in which the proximate location of host com- mined to allow all necessary values of X and Y to be 
puter 1 and device 3 permit sharing of the common encoded. Next, the minimum number of bytes which 
processor. The command index and the XY coordinates 65 must be transmitted to send MaxVal is computed by 
are passed to the graphics driver 15 of convention de- repeatedly dividing MaxVal by Radix 33 until MaxVal 
sign which draws the correct vector, filled rectangle. becomes zero. The number of divides executed is saved 
and the like, for example, under program control of as NBytes. which is the minimum number of bytes re- 
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quired to transmit an XY coordinate. Finally, the maxi- display device 3. This process is repeated until 1MB vies 

mum value of C which may be encoded in NBytes bytes bytes have been sent by the host. 

» computed 35 by raising Radix to the power of Offsetting each byte in this manner leaves the control 

NBytes. Dividing this value by XSite • YSite subtract- codes of the standard ASCII character set free for use 

nig 1 gives the remaining component of the transmitted 5 as commands rather than as XY data 

value 33 that is available for encoding ; C Continuing the example using the 800x600 pixel 

For example, the graphics display device 3 may re- coordinate space, the host computer Tmay ^wisTw 

port to the host computer that its bitmap display V has encode the cSnates (for esaTp e. WU?*h" 

^ rtJ 1 * ^ C ° mpUtCr 1 command which is specified by encoding a cValuTof 2 
wishes to draw into the entire bitmap. The communica- to r:~ t .„i.,^„, 0 *~~ -_ m * . 6 ° , " 

tions path 24 between the host 1 and the display dev." I^^Z^^m^V'**?* ^ co ? rdm8t " 
3 can^rry 8-bit data and the encoding schemi should SeT! < 757 ."*)- Thn - 11 "PP bca * e polynomnd 
avoid generating ASCII control codes (in the range of Value -2f800»«m^ 7«r«m_L taa 
binary values 0 through 31, 127 through 159. and 255). vdw" 1 4U 3*V * 
Of course, other conventional computer codes such as 15 Wirt , , hi ' „ ol !rTL, , . _ 
EBCDIC may also be used, most of which have differ- vai ™ foT V *j ue - *yt*i throu « h byte/w*,, 

ent but analogous codes which must be avoided. The S" 1 5f detenmned ■ccordmg » the polynomial (from 
host computer 1 then communicates 25 to the display ^ ' UWag ' re P« ated division described above: 
device 3 that XY coordinates will be sent with a magni- 
tude of X (XRes=800) and Y (YRes=600), that the ->n ° u,Bylt - V«i»e mod R«iii - Mioumod iso. 174 
offset to the origin of the coordinate space over the ~ ^I^r,^ 3 * 4 ' 1 ™- 7 £ 3 „ x 

Wtm.pU(0^XXOrigm=0,YOrigin=0),Sr7thattrans- W&^&£££££L* > m " 
mined bytes will contain values 0 through 189 offset so 

that ASCII control codes are never transmitted. (Ra- 0"Byte - V *J«« n»d R*dix « 7443 mod 190 <= 33 
dix= 190). Each device 1, 3 then determines that three 25 £X7 V $ e ?!f I « 7i43/l9 ° = 39 
bytes must be transmitted to define a single XY location, tnJait byte «" o the display device 
and that C may take on values of 0 through 13. 

Once the system is initialized, XY coordinate data OutByte - VaJoe mod Radix - 39 mod 190 - 39 
and a command table index C may be encoded for trans- V ^ /R ff* ~ 39/190 - 0 

mission to the graphics display device 3 as shown in 30 t™ b'yt. vale 7i"o the d«pb> device 
FIG. 4. To encode the X, Y and C values, first the 

coordinate space of the display window 17 is shifted so Thus, in this example, the coordinates (757.144) and 
*at X and Y values of 0 1 2 arc transmitted 41. thc C value of 2 encode to three bytes . StXS 
Then, Value ,s determined by solving a mixed radtx 239,65,71. Referring now to FIG. 5, theUow cS 
polynomial 43. The general form of the polynomial is: 33 illustrates the reverse steps executed b7th7^pSS 

display device 3 to decode the data sent by the host 
v«j£ *K^A(AMag*BMag • . . *nMag) + (E^. i) computer 1 into X, Y and C. First, the display device 3 

where'.* values to beaded a^e the nonnegative integers **** bytes via the communications path 24. 

a,& . . . , » such that: A* °yte » received, u is placed in a variable called 

OS as AMag - l 40 Byte 61. The offsets which were added in the encoding 

OSBS BMag - i step to ensure that no transmitted bytes were in the 

OS n s nMog- I rangc of ASCII control codes are now removed 63. 

The specific form used in this embodiment is: ^ cn Bvte " placed in a receive buffer, called lnputAr- 

v*jue - ctrsixe*ysue) 4 X( ysize) + y ray 65, in reverse order, that is, the first byte received is 

45 put in the last position in the buffer, and so on. 
"Value 1 ', which is unique for all valid values of X, Y Once NBytes bytes have been loaded into InputAr- 
and C, is then divided into NBytes bytes using the fol- ray 65, the variable value is initialized to zero and the 
lowing fixed radix polynomial: array index variable j is initialized 67 to zero. Then a 

loop 69, 71 is entered to process each byte in InputAr- 
Vaiue « byte i (Radix^"" 1 ) + . . . 4 (Eq. 2) 50 rav * E* 0 * 1 time through the loop, Byte is loaded by 

pulling a byte out of InputArray at index j and j is incre- 
byiejv^- 1 OUdU') 4 byteA^ mented 69 by 1. Value is multiplied by Radix and Byte 

i .lv i^j* a u i 1- 1 * addcd 71 10 il » gelding a new value for Value. These 

In Ui» embodiment, the polynomial is solved by di- steps are repeated NBytes times, until each received 
vidmg Value by Radix a number (NBytes) of times. 55 byte is processed. The resulting Value is the same as the 
Each time, the quotient is placed back into Value, and value of Value detennined when the coordinates were 
the remainder is placed in OutByte 45, then offset 47 by encoded in the host computer 1 
adding 32. This puts OutByte out of range of ASCII Value is then broken down into its component X. Y 
control codes 0 through 31. If OutByte is less than 127, and C parts according to the polynomial (from Ea n 
it is in the range of ASCII graphic codes 32 through 126 60 above. When Value is divided 73 by YSizc, the remain 
and it can be sent to the graphics display device. If der is Y. When the quotient is further divided 75 bv 
OutByte is 127 or greater, it is offset 49 again by adding XSize, the remainder is X and the quotient is C Finallv 
33, which ensures that it will not be an ASCII control X and Y are translated 77 by adding the coordinates of 
code 127 through 159, and moves it into the range of the origin of the transmitted coordinate space over the 
ASCII graphic characters 160 through 254. The ASCII 65 destination bitmap. 

code 255 is avoided by the proper choice of Radix and In another embodiment of the present invention in 
by encoding only valid values of X, Y, and C. The which a mass storage and retrieval device 19 is used to 
altered byte in OutByte is then sent 51 to the graphics hold the encoded data, the form in which the data is 
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10 



stored would depend upon the final use of that data. If 
it is being stored for subsequent transmission to a remote 
display device, it may be stored exactly as generated or 
encoded according to the preceding description. If in- 
stead it is to be recalled by the originating host com 
puter for use without having to be transmitted over a 
restrictive data path, then the intermediate values 
(called Value, above) for the XY may be stored without 
breaking it up into bytes, as described above, for trans- 
mission. Using numeric data from the example above, 
the sample XY could be stored as the three byte values 
239,65,71 or as the single number 1,414,344. Depending 
on how large numbers are stored by and retrieved from 
the mass storage and retrieval device, it may be more 
compact and efficient to store the three-byte values. 

The variables required to encode and decode each X, 
Y, and C as described in this embodiment are XSize, 
XOrigin, YSize, YOrigin, MaxC, Radix, and NBytcs. 
(The origin of C is fixed at zero.) If the transmitting and 
receiving devices keep a set of these eight variables for 20 
each of multiple windows, it becomes possible to 
change encoding on the fly, window by window. Gen- 
eralizing this for an n-dixnensional system requires that 
the devices keep 2n + 2 variables per window. 

What is claimed is: 

1. A method for transferring a set of data whose 
members (A\ B' . . . n') have selected independent 
ranges of values between a host computer and a remote 
device along a communication channel, comprising the 
steps of: 

for each member (A', B' . . . n') of the set of data, 
determining a range of values the member may take 
on, each range having a magnitude (AMag, BMag, 
.... nMag) indicating the size of the range; 

for each member (A', B' . . . n') of the set of data, 

selecting an offset value (AOffs, Boffs nOffs) 

associated with said member, 

transferring to the remote device information regard- 
ing the magnitudes (AMag, BMag, . . . nMag) of 
the ranges and the offsets (AOfTs, BOffs, . 
nOffs) associated with the members of the set of 
data; 

deriving a set of translated data (A, B, . . . , n) by 
subtracting from each member (A', B' . . . n') of the 
data set the offset (AOfTs, BOffs, . . . , nOffs) value 45 
associated with said member; and 

converting the set of translated data (A, B, . . . n) to 
a single number (V) in accordance with the equa- 
tion: 



8 



25 



30 



50 



V •= <4MM*g X AMag x . . . x nMag) + 



A(£Mag * ... x nMag) + n. 



2. The method of claim 1 wherein the communication 55 
channel includes operating limitations, the method com- 
prising the additional step of: 
determining a number of data words required to com- 
municate the set of data to the remote device along 
the communication channel in accordance with a 60 
first logical combination which multiplies the mag- 
nitudes (AMag, BMag, . . . nMag) of the ranges 
with each other to produce a multiplied range 
magnitude, and which successively divides a num- 
ber of times the multiplied range magnitude by a 65 
number (R) of available different values that can be 
transferred in a data word along the communica- 
tion channel to yield zero quotient, said number of 



times constituting the number of data words re- 
quired to communicate said set of data. 

3. The method according to claim 2 comprising the 
additional steps of: 

communicating the number (R) of available different 
values to the remote device along the communica- 
tion channel; and 
determining the values of the data words to send to 
said remote device in accordance with a second 
logical combination which successively divides the 
value (V) by the number (R) to yield remainder 
quantities for transfer to the remote device along 
the communication channel. 

4. The method according to claim 3 for transferring 
1' the values of the data words along a communication 

channel operable on a set of ASCII codes, the method 
comprising the additional steps: 
modifying the values of the data words in accordance 
with a third logical combination which adds 32 to 
the value of each data word to produce an altered 
value of data word, and which adds 33 to any al- 
tered value of data word greater than 126; and 
supplying the modified data words to the remote 
device. 

5. The method according to claim 3 comprising the 
additional steps of: 

accumulating in the remote device a plurality of re- 
mainder quantities in sequence; 
retrieving the accumulated remainder quantities in 
reverse sequence for reproducing the value (V) in 
accordance with the inverse of said second logical 
combination; 

forming the set of translated data (A, B, . . . , n) from 
the reproduced value of (V) in accordance with the 
inverse of said equation; and 
restoring each member (A', B\ . . . n') of the set of 
data by adding to each member of the set of trans- 
lated data (A, B, . , n) a corresponding offset 
value (AOfTs, BOffs, .... nOffs). 

6. Apparatus for transferring a set of data whose 
members (A', B' . , . n*) have selected independent 
ranges of values between a host computer and a remote 
device, comprising: 

means for determining, for each member (A', B', . . . 
n') of the set of data, a range of values the member 
may take on, each range having a magnitude 
(AMag, Bmag, . . . , nMag) indicating the size of the 
range; 

means for selecting, for each member (A\ B\ . , n*) of 
the set of data, an offset value (AOffs, BOffs, . . . 
nOffs) associated with said member; 
a communication channel connected for transferring 
to the remote device information regarding the 

magnitudes (AMag, BMag nMag) of the 

ranges and the offsets (AOffs, BOffs, . . . , nOffs) 
associated with the members of the set of data; 
deriving means for deriving a set of translated data 
(A, B, . . . n) by subtracting from each member (A*, 
B\ . . . n') of the set of data the offset (AOffs, BOffs! 
. . . , nOffs) value associated with said member; and 
means for converting the set of translated data (A, B, 
... n) to a single number (V) in accordance with 
the equation: 
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7. Apparatus according to claim 6 wherein the com- 
munication channel includes operating limitations fur. 
ther comprising: 

means for determining a number of data words re- ^ 
quired to communicate the set of data to the remote 
device along the communication channel in accor- 
dance with a first logical combination which multi- 
plies the magnitudes (AMag, BMag, . . . nMag) of 
the ranges with each other to produce a multiplied 1° 
range magnitude, and which successively divides a 
number of times the multiplied range magnitude by 
a number (R) of available different values that can 
be transferred in a data word along the commum- «* 
cation channel to yield zero quotient, wherein said 
number of times constituting the number of data 
words required to communicate said set of data. 

8. Apparatus according to claim 7 further comprising: 
means for communicating the number (R) of avail- 20 

able different values to the remote device along the 
communication channel; and 
means for determining the values of the data words to 
send to said remote device in accordance with a 25 
second logical combination which successively 
divides the value (V) by the number (R) to yield 
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remainder quantities for transfer to the remote 
device along the communication channel. 

9. Apparatus according to claim 8 for transferring the 
values of the data words along a communication chan- 
nel operable on a set of ASCII codes, the apparatus 
further comprising: 

means for modifying the values of the data words in 
accordance with a third logical combination which 
adds 32 to the value of each dau word to produce 
an altered value of data word, and which adds 33 to 
any altered value of dau word greater than 126. 

10. Apparatus according to claim B further compris- 
ing: 

means in the remote device for accumulating a plural- 
ity of remainder quantities in sequence; 

means for retrieving the accumulated remainder 
quantities in reverse sequence for reproducing the 
value (V) in accordance with the inverse of said 
second logical combination; 

means for forming the set of translated data (A, B, . . 
. , n) from the reproduced value of (V) in accor- 
dance with the inverse of said equation; and 

means for restoring each member of the set of data 
(A', B\ . . . , n') by adding to each member of the set 

of translated data (A, B n) a corresponding 

ofTset value (AOffs, BOffs, .... nOffs). 
* • * * « 
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